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(54) Abstract Title 

A method of controlling a gearbox wherein vehicle direction is taken into account 

(57) A method of controlling a vehicle automatic gearbox comprising a gearbox control unit which receives 
signals from wheel or gearbox output rotation sensors so that a direction of travel of the vehicle is taken into 
account in order to avoid critical vehicle and/or gearbox conditions such as vehicle staHmg. When on an incline 
the sensors will indicate a backward movement of the vehicle and the ^ntm[ ^jt ^ y apr i r K rp ^ s anxUpj; 
vinc^ ageenginft tnrnu a»Oherebva>jev e n tin g t he - vehicle rolling hanfrwarrta anH/nrZk^fej^te ^«nir^^» control 
unit may control the vehicle so that it comes to a stop or slows down to a^mintmatspeeAprlt may prevent a 
. change to a higher gear when a toward gear is engage^f a reverse gear is engaged a^peed threshold may 

Lbe^ncreased if it is detected that the vehicle rolls bacXwirds. The automated transmi 

I vehicles where an engine stall is critical since it deprives a drive of several supporting function, eg 
power-assisted steering, power brakes etc, after a short period of time. 
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Method and device for controlling a vehicle gearbox 

5 The present invention relates to a method and a device for controlling a vehicle gearbox in 
order to avoid critical vehicle and/or gearbox conditions. 

In vehicles equipped with an automatic transmission and in particular in off-road vehicles 
with an automatic transmission, certain circumstances in concrete situations can lead to 
10 critical vehicle and/or gearbox conditions. For example, if a vehicle rolls backwards on an 
incline, the engine may stall if the downhill force exceeds the drag torque of the gearbox. This 
is critical above all in case of cross-country drives with off-road vehicles since if the engine 
stalls the driver can no longer use several supporting functions (such as power-assisted 
steering, power brake etc.) after a short period of time. 

15 

In contrast, it is the object of the present invention to provide a method and a device for 
controlling a vehicle gearbox that give the driver security, avoid damage to the vehicle and/or 
the gearbox and increase the availability of the vehicle. This object is achieved by the features 
of the claims. 

20 

The present invention is based on the idea of detecting the direction of travel of the vehicle 
and considering it when controlling the vehicle gearbox so that critical vehicle and/or gearbox 
conditions are prevented^or this purpose, according to a first embodiment, the gearbox 
control device is supplied with signals representing the direction of rotation of at least one 

25 vehicle wheel. Preferably, the gearbox control device is supplied with a signal that takes into 
account the direction of rotation of several vehicle wheels. Th^^^l^MWlity check is earned 
out andj ^gignajsjof no ground contact ^.possibly spin in the 

I opposi te dire ction, do not influence the gearbox control. According to a second embodiment, 
the gearbox control device is provided with a signal representing the direction of rotation at 

30 the gearbox output. This signal is detected by a direction-of-rotation probe at the gearbox 
output. The use of this signal is advantageous since the direction of rotation at the gearbox 
output can result in the stalling of the engine which is prevented according to theJntventioTrby 
faking this_signal directlyinto account 
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According to a first embodiment, if it is detected that a vehicle rolls backwards, the supplied 
signal representing the direction of rotation of the wheels and/or the signal representing the 
direction of rotation at the gearbox output is u^ed^or^witcWng to inverse gearbox torgue 
5 ^ curve. Preferably, the engine control is subsequej^^jroyided _with^ a co^^ponding^signal 
which then lea ds-tojhe provision GlB^g^iUBSS^J^' thusjarev^tsJ^ 
when the vehicle rolls backwards on an incline. It is thus guaranteed that the drive unit of, for 
instance, off-road vehicles is kept stable. Moreover, there is no danger that functions 
supporting the driver, such as power-assisted steering and power brake, fail unexpectedly, 
10 which results in a greater security and availability of the vehicle. 

Additionally or alternatively to this preferred embodiment, if it is detected that a vehicle rolls 
backwards, Jhe^ vehicle brake isjautojnat^^ the signal representing the direction 

of rotation of the at least one vehicle wheel or the signal representing the direction of rotation 
15 at the gearbox output. The speed of the vehicle is slowed down until it stops. As an 
alternative, the vehicle is merely slowed downjiniil AJBS^gB^&SB^B^^J^b^ at which the 
downhill force is lower than the gearbox drag torque so that the engine is prevented from 
stalling. 



20 A further preferred embodiment refers to driving situations, in which a vehicle rolls 
backwards on an incline or a steep hill with forward speed being selected (gear "D") and in 
which a command to change up into the next gear would result in damage to the automatic 
transmission, for example by destruction of the overrunning clutch. According to the 
invention, in such driving situations, the provided signal representing the direction of rotation 

25 is used ttfpn^^iUan^^ a change from 1 st to 2 nd gear. 

A further preferred embodiment refers to the engagement of the reverse gear. Usually, a speed 
threshold is preset for the engagement of the reverse gear of the gearbox. In order to avoid 
damage to the gearbox, the reverse gear can usually merely be engaged below this speed 
30 threshold. According to the invention, if a vehicle rolls backwards on an incline, the provided 
signal representing the direction of rotation (of the vehicle wheel/s or at the gearbox output) is 
used to shift the speed threshold for the engagement of the reverse gear to higher speeds. This 
also improves the availability and security of the vehicle. 
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A further preferred embodiment of the present invention refers to vehicles that are equipped 
with a transfer box. According to the invention, the gearchange quality in such vehicles is 
improved by the fact that the signal representing the direction of rotation is considered. By the 
5 use of the signal representing the direction of rotation, theji^Wick^ gears can-automatically 
Jbe^ollawM..up^iiL-gear positi©B-N^(only in this position is a change of the gear unit of the 
transfer box possible). Thus, the respective connection speed and consequently the gearchange 
quality is guaranteed. 



10 The invention has the following advantages. First of all, the engine is prevented from stalling 
by taking into account the direction of travel of the vehicle - preferably by considering the 
direction of rotation of at least one vehicle wheel or the direction of travel at the gearbox 
output - and thus critical situations above all during off-road trips are avoided. Moreover, the 
reverse gear may be engaged even at higher speeds, which is also to mitigate critical 

15 situations. Eventually, the automatic transmission is protected against any improper 
gearchange. The aforementioned advantages increase the security, service life and reliability 
of a vehicle and the number of possible warranty cases is reduced. 



Claims 



1. A method of controlling a vehicle gearbox comprising a gearbox control unit, 
characterised in that the direction of travel of the vehicle is taken into account in order 

5 to avoid critical vehicle and/or gearbox conditions. 

2. The method of claim 1, wherein the direction of rotation of at least one vehicle wheel is 
taken into account. 

10 3. The method according to claim 1 , wherein a signal representing the direction of rotation 
of at least one vehicle wheel is supplied to the gearbox control unit. 

4. The method according to claim 1, wherein the direction of rotation of the gearbox 
output is taken into account. 

15 

5. The method according to claim 4, wherein a signal representing the direction of rotation 
at the gearbox output is supplied to the gearbox control unit. 

6. The method according to any of claims 1 to 5, wherein it is switched over to inverse 
20 gearbox torque curve by means of the signal representing the direction of rotation if it is 

detected that the vehicle rolls backwards. 

7. The method according to claim 6, wherein the vehicle engine control is supplied by the 
gearbox control unit with a signal so as to provide a higher torque. 

25 

8. The method according to any of claims 2 to 7, wherein the vehicle brake is 
automatically actuated by thejagnaTr^^ is detected 
that the vehicle rolls backwards. 

30 9. The method of claim 8, wherein the vehicle is slowed down until it stops. 

10. The method according to claim 9, wherein the vehicle is slowed down to a minimal 
speed. 
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The method according to any of claims 2 to 10, wherein if the forward gear is engaged, a 
change to a higher gear is prevented by the signal representing the direction of rotation if 
it is detected that the vehicle rolls backwards. 

The method according to any of claims 2 to 11, wherein the speed threshold for the 
engagement of the reverse gear is increased by the signal representing the direction of 
rotation if it is detected that the vehicle rolls backwards. 
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. A vehicle gearbox control unit that is suitable for carrying out a method according to 
any of claims 1 to 12. 
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